In vivo and in vitro effects of peripheral galanin on nociceptive transmission in naive and neuropathic states.
Galanin is widely distributed in the nervous system and is consistently upregulated in both dorsal root ganglion and spinal neurones by peripheral nerve injury. This study investigates the peripheral effects of galanin on nociceptive neurones using in vitro and in vivo electrophysiological techniques in naive and neuropathic rats. Using an in vitro skin-nerve preparation recording from single nociceptive fibres, galanin (1 microM) significantly inhibited firing induced by noxious heat in 65% of fibres examined. In the remaining 35% of fibres, galanin (1 microM) induced a facilitation of the responses to noxious heat. To examine the effect of peripheral galanin in vivo, extracellular recordings from convergent dorsal horn neurones were made in anaesthetised naive sham-operated and spinal nerve-ligated (SNL) rats. Injection of galanin (0.1-10 microg) into hindpaw receptive fields inhibited responses to innocuous mechanical, noxious mechanical and noxious heat stimuli in a proportion of neurones in each animal group and facilitated the remaining neurones. However, a higher proportion of neurones (80-90%) was inhibited by peripheral galanin administration in SNL rats compared with naive (45-55%) and sham (70-80%) rats. These results show that galanin can have both excitatory and inhibitory effects on peripheral sensory neurones, perhaps reflecting differential receptor activation, and that the proportion of these receptors may change following peripheral neuropathy.